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In the paper by Rychter and Musiuk Rychter and Musiuk, 2007, the quality of a truss has been deﬁned as the smallest
singular value of the equilibrium matrix B, see Rychter and Musiuk (2007, Eq. (12)). This measure of quality can be justiﬁed
as follows.
Assume that the cross-sections of the members are of square shape of size aK, K = 1, . . . ,e,e being the number of members
in the truss. The moment of inertia JK of the Kth member equals JK ¼ 112ðaKÞ4. Assume that the areas AK = (aK)2 of the member
cross-sections are proportional to the length lK of the same member:0020-7
doi:10.
E-mEAK ¼ llK ; ð1Þ
where E is Young’s modulus and l is a constant of dimension (N/m). This means that the size aK is chosen as follows:aK ¼ lE
 1=2
ðlKÞ1=2: ð2ÞAll the members are hingly supported. Thus, the Euler buckling for each member equalsSK ¼ p
2EJK
ðlKÞ2
: ð3ÞBy (2), we note that all the values of the buckling loads are the sameSK ¼ p
2l2
12E
; ð4Þwhich provides a physical interpretation of the assumption (1).
Let N = col(N1, . . . ,Ne) be the column of membrane forces and D = col(D1, . . . ,De) the column of member elongations. Let
u = col(u1, . . . ,us) be the column of nodal displacements. The set of truss equations has the known formBN ¼ P; N ¼ ED; D ¼ BTu; ð5Þ
whereE ¼ diag EA1
l1
; . . . ;
EAe
le
 
ð6Þis the constitutive matrix. According to (1), we note that E = lI, where I is the e  e identity matrix. Thus, the set (5) leads to
the governing equation: Ku = P with the stiffness matrix of a speciﬁc formK ¼ lBBT: ð7Þ
Consider the eigenvalue problem: ﬁnd (xi,ui) such that Kui =xiui. One can prove thatxi are real and nonnegative. Moreover,
the same quantities xi are singular values of the matrix l1/2BT. One can prove that the singular values of l1/2B are the same.683/$ - see front matter  2008 Elsevier Ltd. All rights reserved.
1016/j.ijsolstr.2008.09.015
ail address: T.Lewinski@il.pw.edu.pl
Discussion / International Journal of Solids and Structures 46 (2009) 952–953 953Let k be the minimal positive singular value of l1/2B. We conclude that the layout optimization in Rychter and Musiuk, 2007
can be interpreted in a new manner: ﬁnd the truss of maximal k among trusses of a given topology class and satisfying the
condition of the same buckling load of individual members.
The meaning of the parameter k deﬁned by (12) in Rychter and Musiuk, 2007 is less clear than the deﬁnition of k as the
smallest eigenvalue of K given by (7). Thus k is the smallest characteristic stiffness. Moreover, the corresponding eigenvector
u can be viewed as the loading for which the truss discloses its smallest stiffness. Thus, the relevant eigenvector u represents
the most inconvenient loading for the truss considered. Recall that this is true only for trusses of uniform local buckling.
We conclude that the assumption (1) justiﬁes the optimization criterion applied in Rychter and Musiuk, 2007, which orig-
inally was viewed as purely geometric.
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